This analysis used propensity score matching to construct a comparison sample that is observationally similar at baseline interview to older workers who later experience the onset of a medical condition that limits their ability to work. Using these matched onset and comparison samples, we studied trajectories in earnings and income around onset of the work limitation. Earnings two years after onset for the work-limitation group were 50% lower and poverty rates were nearly double. Income from unemployment insurance, workers' compensation, and retirement and disability benefits offset only a small amount of the earnings declines, resulting in decreased overall household income after onset of the work-limiting condition.
The employment rate of people with disabilities has been steadily declining since the mid-1980s, both in absolute and relative terms compared to the employment rate of their peers without disabilities (Stapleton et al. 2009; Weathers and Wittenburg 2009) . At the same time, workers with disabilities have experienced a relative decline in their household incomes (Burkhauser, Rovba, and Weathers 2009 ), a steady increase in the percentage with incomes below the poverty line (Burkhauser, Houtenville, and Rovba 2009) , and a steady growth in the share receiving Social Security Disability Insurance (SSDI) benefits (Stapleton and Wittenburg 2011) . Federal expenditures to support this population have grown at a rate that substantially exceeds the growth rate of all federal outlays (Livermore, Stapleton, and O'Toole 2011) .
The self-report of a medical condition that limits one's ability to work (hereafter a ''work limitation'') often serves as a proxy for disability when using self-reports in survey data, although it is imperfect. 1 The likelihood of experiencing such a limitation increases significantly as individuals near retirement age. Indeed, 25% of workers ages 51 to 55 in 1992 experienced the onset of such a work limitation by their 62nd birthday (Johnson, Mermin, and Murphy 2007) . The onset of medical conditions limiting work ability can have a large and lasting impact on earnings at any age, but may be particularly problematic for older workers. It may be especially hard for them to find a job to fit their remaining skills and abilities, or to find an employer that will invest substantially in their training. Workers in such a situation might decide to leave the labor force and apply for SSDI or to claim early Social Security retirement (SSR) benefits at age 62 (Bound et al. 1999; Leonesio 2003; Bound and Waidmann 2010; Johnson, Favreault, and Mommaerts 2010) . The years prior to retirement are some of the highest earning years for many workers, and the last opportunity to save for retirement. The onset of a work limitation potentially subjects households to large losses in income and wealth accumulation.
Public programs such as SSDI and Supplemental Security Income (SSI) are designed to offset some of the earnings loss experienced if workers leave the labor force because of a medical condition. But not all such workers are eligible for disability benefits, and even for workers who are, there is usually a significant delay from the date of onset to program eligibility. Moreover, when such benefits are received, on average they replace only a small share of the reduction in earnings . A worker who experiences a work limitation can qualify for SSR as early as age 62, but claiming early results in an actuarially fair downward adjustment in benefits for the remainder of one's life. Households can try to offset earnings losses in other ways: a worker may be able to claim unemployment insurance or workers' compensation; the worker's spouse might increase earnings; or the worker might draw on pension plans or other household assets. However, as Stapleton et al. (2009) show, these offsetting income changes typically fall far short of the earnings reductions that follow the onset of a work limitation. The resulting losses in income can lead to financial hardship and an increased risk of falling into poverty, especially prior to SSR eligibility at age 62 (Johnson and Mermin 2008) .
Even without experiencing a work limitation, compared to when they were younger, the earnings and incomes of older adults may grow at a slower rate as they approach retirement. Thus, comparing the trajectory of income after onset of a work-limiting condition to the worker's own pre-onset trajectory is not suitable. Simple comparisons of trends for older workers experiencing onset of a limitation to trends for those not experiencing one are also likely to be biased as estimates of the limitation's effect because those experiencing onset are not a random sample of all workers. To improve available information on how the earnings and incomes of older adults change following the onset of a work limitation relative to what they would have been in the absence of a work limitation, we compare the experience of a work limitation ''onset sample'' from the Health and Retirement Study to the experience of a matched comparison sample. All sample members were working, employed, and without a work limitation when first interviewed (baseline). Those in the onset sample reported a work limitation in at least one later interview prior to turning age 65. We used propensity score matching to select a comparison sample of individuals who had similar observable characteristics to those in the onset sample. 2 Using regression to adjust for any differences that remain after matching, we compare the household income components and poverty status of the worklimitation group to the comparison group in the onset year and up to four years before and four years after onset (up to 10 years in total). We also explore how income differences vary by sex, baseline marital status, educational attainment, and reaching age 62. We also examine the relationship between income differences and the duration of worklimitation reports.
We find that mean earnings of the group that reported a new work limitation were on average 50% lower in the first period after onset than they were among those in the group who did not experience onset. While differences in workers' compensation, unemployment insurance, and income from public and private disability insurance and retirement benefits partially offset differences in earnings, their effects on differences in mean household income were more than offset by differences in mean capital income and spousal earnings. As a result of lower total household income, those who experienced work limitation were much more likely to fall into poverty than those who did not.
Absolute differences in mean earnings and household income were much larger for those reporting work limitations in at least two consecutive interviews than for those who reported a work limitation only once or only intermittently. For those reporting work limitations in consecutive interviews, differences in mean earnings and household income were largest for males, married workers, and those with high levels of education, but differences in means relative to the means for the corresponding comparison groups varied by much less. Differences in household incomes and poverty rates for those who had reached age 62 were much smaller than for those under age 62, suggesting that SSR provided an important buffer against loss of earnings for some people.
The paper proceeds as follows. In the next section, we review existing evidence about the effect of work-limitation onset on income, with an emphasis on older worker populations. We describe the data, the worklimitation measure, and the analysis methods in the third section. In the fourth section, we provide descriptive statistics about the study sample, present findings, and describe the results of a sensitivity analysis. We conclude with a discussion of our results in the context of disability and retirement policy.
Background

Effects of Work Limitation on Incomes of Older Households
There are a number of ways households could offset earnings losses after the work-limitation onset of a family member. They could deplete existing assets, either by cashing in on more liquid assets such as checking or savings accounts or pensions, or by selling non-liquid assets such as businesses, vehicles, or residences. Johnson, Mermin, and Murphy (2007) found that among individuals 51 to 55 years old in 1992, those who experienced the onset of a health limitation had reduced growth in per capita household wealth (excluding defined benefit pensions and Social Security) from 1992 to 2004 equal to 31.8% of the median growth during that same time.
For married individuals, a loss in earnings for one spouse could be offset by an increase in earnings of the other. There is some evidence this occurs in older populations, at least for men (Stapleton et al. 2009; Coile 2004) . However, the lack of strong evidence of spousal earnings substitution suggests that this type of behavior may be difficult for adults reaching retirement age.
A variety of public and private programs provide income and health insurance to individuals experiencing work limitations. Immediately after onset of the work limitation, the worker might be eligible to receive unemployment insurance or workers' compensation benefits, though these programs often are only short-term. Individuals with sufficiently severe, long-term work limitations might qualify for SSDI, but there is a waiting period for such benefits, and the administrative burden may prevent many from applying. Most older workers can choose to claim SSR benefits as early as age 62, though this results in a permanent, actuarially fair reduction in the monthly benefit amount. 3 A small share may receive private disability insurance benefits. Some also may access private pension benefits, especially after age 59-and-a-half.
Existing Literature: Methods and Limitations
Work that has documented the decline in individual earnings and household income after the onset of a work limitation generally has examined mean changes in outcomes from a period before onset to one or more periods after onset either absolutely, or relative to changes for all those who have not experienced onset (Charles 2003; Coile 2004; Coile and Milligan 2006; Johnson, Mermin, and Uccello 2006; Johnson, Mermin, and Murphy 2007; Johnson and Mermin 2008; Meyer and Mok 2006; Stapleton et al. 2009; Stephens 2001) . Specifically, several studies have used fixed-effects models or other, simpler methods to compare the postonset income trajectory to the pre-onset income trajectory. This method might work well for people of younger ages, whose income trajectories are often on a predictable path, but may be less suitable for older workers who may be transitioning to retirement. In the years preceding retirement, even those who do not experience onset of a limitation may reduce work hours, exit the labor force, or transition to a non-career job. Thus, fixed-effects models in this case could overstate the effect of work limitations on income, incorrectly attributing declines due to the retirement transition to the onset of new medical conditions. Simple comparisons of income paths for those experiencing onset of health conditions to the paths for other workers are inadequate because those who experience onset of a health limitation are different from other workers before onset in many respects, as we show. To the extent that those who experience onset of a health condition would have had different income trajectories than those who do not, even in the absence of onset, an analysis that compared those experiencing onset of a medical condition to a full sample of workers not experiencing a health condition also might overstate the effect of work limitations.
Data and Methods
Data Description
The data for this study come from the HRS, a longitudinal survey sponsored by the National Institute on Aging and collected by the University of Michigan Institute for Social Research. 4 In 1992, the HRS began collecting a wide variety of information on a biennial basis from a nationally representative sample of the U.S. population over age 50 (and their spouses).
Our sample includes males and females who were born between 1931 and 1941, were part of the original HRS cohort in 1992, and reported working for pay and having positive earnings at that time (earnings reported were for 1991).
To study the effects of a new work-limitation onset, we excluded those who reported a work limitation at that time. Of the 9,794 individuals interviewed in the 1992 HRS who met the age eligibility criteria for the study, 5,719 individuals met our sample selection criteria: 3,052 men and 2,667 women.
Following others (Charles 2003; Meyer and Mok 2006; Mermin 2008, Stapleton et al. 2009 ), we rely on a worklimitation measure as a proxy for disability. We determined someone to be newly worklimited if they reported having a health condition that limits their ability to work in one interview wave, while not reporting it previously. Work limitations could result in temporary or permanent reductions in labor force participation, depending on the nature of one's condition. While there is little doubt that this measure identifies some individuals with essentially no limitation or very temporary work limitations and fails to identify some individuals with significant work limitations, the respondent is in a much better position than the interviewer or researcher to assess whether a work limitation exists. Others have shown that self-reported worklimitation measures are strong proxies for other measures of disability status and unbiased predictors of the outcomes of SSDI and SSI disability determinations (Bound 1991; Benitez-Silva, Buchinsky, and Rust 2004) . However, the work-limitation measure of disability also could be subject to justification bias, where those who do not feel motivated to work report that this decision was motivated by a work limitation. In this case, decreases in income would lead to the report of a work limitation, as opposed to work limitation leading to income changes. 5 We refer to cases that met our initial selection criteria and reported a work limitation at least once between 1994 and 2004 (waves 2 through 6 of the HRS) before age 65 as ''work-limitation onset'' cases. 6 The first period of a reported work limitation is defined as the ''onset wave.'' To properly identify the period of first onset, we required that individuals reporting a work limitation be interviewed in every survey wave from the baseline interview to the time of first reporting a work limitation. The potential comparison sample is comprised of individuals who were interviewed in a least the first three waves (1992, 1994, and 1996) and never reported having a work limitation through 2008. This group was selected because, as shown later, income declines often predate the first report of work-limitation onset, meaning that if we had included as possible comparisons those who experienced onset after wave 6, we might have biased our findings by comparing those reporting a work limitation to the already declining incomes of those who reported onset later.
The HRS contains extremely comprehensive and detailed measures of income, allowing us to examine the following income categories: 1) individual earnings, 2) household capital income, 3) pension and annuity income, 4) SSDI or SSI income, 5) SSR income, 6) unemployment insurance or workers' compensation income (UI/WC), 7) other household government transfer income, and 8) all other household income. 7 Total household income is calculated as the sum across all of these categories of income. 8 We analyze the effect of work limitation on measures of household income relative to established poverty guidelines. The measure of poverty status we use is a close approximation to the official federal poverty line (FPL). 9 A comparison of poverty prevalence for HRS respondents based on this measure to prevalence statistics published by the Census Bureau for the same age group found that they were quite similar.
Matching Methodology
Our selection criteria yielded a sample size of 1,303 individuals who reported the onset of a work limitation in waves 2 through 6, and 2,661 individuals who responded to the first three waves and never reported a work limitation through 2008. Using these samples, we then used a two-round, nearest-neighbor, propensity-score process to match onset cases to observably similar comparison cases (Rosenbaum and Rubin 1983; Imbens and Wooldridge 2008). To generate the propensity score for each individual, we first used the sample to estimate an ordered logit model for the period (waves 2 to 6 of the HRS) of worklimitation onset. The predicted index value from the model was then rescaled to a propensity score, with values between 0 and 1; the higher the score, the more likely that onset occurs at a later age, if at all, during the observation period. The resulting propensity score was used to match work-limitation onset cases to potential comparison cases using nearest-neighbor matching, restricting matches to those on the common support. 10 An extensive list of covariates at the time of the baseline interview (in 1992) was included in the propensity-score model; the complete set is included in Table 1 . Because of our interest in considering how sex, marital status, and SSR eligibility affect the impacts of work-limitation onset, and to ensure that comparison subjects were observed in the same periods as the onset subjects to whom we matched them, we found exact matches within 48 groups defined by crossing age group at baseline (50-51, 52-53, 54-55, 56-57, 58-59, and 60-62) , 11 with gender, baseline marital status (married/not), and whether the individual was interviewed in every wave until the first wave at which that person was over age 65. 12 In other words, a work-limitation onset case could be matched only to the nearest neighbor within its own exact-match category (i.e., unmarried male, age 50-51). Performing the match within these 48 cells likely reduced the quality of the matches in other respects, but we accepted this trade-off because of the expected importance of these covariates for the outcomes of interest.
To address the inefficiency of nearestneighbor matching that comes from discarding near matches from the sample (Froehlich 2004), we attempted to match each worklimitation case to two comparison cases. Specifically, after completing the first round of matches, we applied a second round of nearest-neighbor matching to the comparison cases that were not selected in the first round. A work-limitation onset case received a second match if the difference between its propensity score and that of the selected second-round comparison match was within the range of all propensity score differences from the first round.
Of the 1,303 work-limitation onset cases, 1,108 (85%) were matched successfully, including 690 with two matches, yielding a comparison sample of 1,798 cases. 13 Of these 1,108 cases, 625 (56%) reported a limitation only in the onset wave, while the remainder (483 cases, 44%) reported a work limitation in two or more consecutive waves. Some of those in the one-period work-limitation group reported intermittent limitations-that is, they did not report onset in the wave following their initial report, but did so during at least one later wave. We later describe in detail the quality of the resulting matches.
Sampling weights based on the 1992 HRS individual sampling weights (hereafter HRS Table 2 . All covariates are binary, except for individual earnings, household income, household non-housing financial wealth, current job tenure, and work experience. Respondents in 1992 were asked to report individual earnings and household income from 1991; reported assets were at the time of the survey in 1992.
weights) were used in the calculation of all of the income statistics reported. The weights were constructed to make the estimates of income differences unbiased for the population of workers without work limitations who were ages 51 to 61 in 1992 and experienced onset before age 65, or in the next 10 years, whichever came first. Hence, the HRS weight for each work-limitation case was applied to both that case and the matched comparison case(s). For work-limitation cases with just one matched comparison case, we assigned the HRS weight for the work-limitation case to the matched case. For work-limitation cases with two matched comparison cases, we assigned a proportion of the HRS weight for the work-limitation case to each matched case; the proportion for each matched case is equal to its own HRS weight divided by the sum of the HRS weights for the two matched cases.
Comparisons of Income Measures and Poverty Status
To make income comparisons between the work-limitation and comparison cases, we first assigned the onset period of worklimitation onset case to each of its corresponding matched comparison group case(s). From there, we normalized the onset period to be t50 and constructed measures of income from two waves (four years) before onset to two waves (four years) after onset was first reported, for each component of income as described previously. In each of these five waves, we used ordinary least squares (OLS) models to regress each income component (including the likelihood of falling below various poverty thresholds) in each period on a work-limitation group indicator, as well as covariates originally included in the matching model to control for any remaining observable differences between the worklimitation onset and control samples. 14 The coefficient of the work-limitation group indicator estimates the mean difference in the particular income component for the work-limitation and comparison groups, holding observable characteristics constant. Coefficients for the poverty measures indicate the percentage-point change in the likelihood of being in poverty, as opposed to the change in probability estimated directly from the OLS model. All results take into account the complex sample design of the HRS. The estimates also use weights constructed as previously described to obtain population estimates.
Findings
We first consider differences between the baseline characteristics of the full worklimitation onset and potential comparison case samples. We then compare the characteristics of the matched samples, and income trajectories of those in the matched sample who experienced work-limitation onset to the trajectories for those who did not. Finally, we summarize the results of the sensitivity analysis.
Baseline Characteristics
At the first HRS interview, there were significant differences in observable characteristics between workers who later experienced work-limitation onset and those who did not (Table 1 ). The majority of these differences disappeared when comparing the matched work-limitation and comparison group cases. However, despite the extensive set of controls included in the matching model, some significant differences remained between the matched work-limitation and comparison groups (results not shown). The matched comparison sample was five percentage points more likely to be black than the work-limitation group. This difference is due to the African-American oversample in the HRS and the construction of our weights based on the HRS sampling weights following the matching process. 15 There were also important remaining differences in several baseline health variables (self-rated health, obesity, and ever being diagnosed with arthritis, a lung condition, diabetes, or a psychiatric condition) and two baseline job characteristics (whether one's job requires lifting or physical strength). In each case the difference was such that it made those in the work-limitation sample more likely to experience onset than those in the comparison sample. Although the differences in these characteristics for the matched sample are much smaller than the corresponding differences for those in the full sample, it seems important to control for these covariates in the income regression models.
A few income and wealth measures were included in our matching model (individual earnings, total household income, household income relative to federal poverty guidelines, and non-housing financial wealth), so it is not surprising that our resulting samples are not significantly different on these measures ( Table 2) . Differences in other measures of baseline economic status not included as covariates are also small, however, providing some confidence that differences in incomes observed in later years are not due to unobserved differences in economic status at baseline. The only statistically significant difference is for mean housing wealth. Although not statistically significant, mean earnings, household income, and total wealth were somewhat lower for the work-limitation group than for the comparison group, and the percentage with incomes below the poverty line was higher. These differences likely help account for some of the differences observed in later years.
Income and Poverty Differences After Work-Limitation Onset
Differences for the entire matched sample. Those who experienced a work limitation had lower mean earnings relative to those who did not from the wave before reported onset (i.e., two years before) to two waves after onset, holding constant baseline characteristics (Table 3) . 16 In the wave prior to onset, the difference of $4,378 is statistically significant. 17 This difference is larger than the mean difference in earnings at baseline, suggesting possible systematic differences between the two groups that account for differences in earnings before the report of work-limitation onset. It is also possible, however, that differences in mean earnings in the pre-onset wave might be explained by work limitations related to a health condition that the respondent did not yet report as work-limiting. A third possibility is that declines in earnings prior to the onset wave for any reason might induce some respondents who experienced declines to later identify themselves as having a work limitation, even if the earnings decline was not related to onset of a work limitation. Finally, it is possible that even before reporting onset to the HRS, some individuals might have begun the process of applying for federal disability benefits and reduced their work activity in order to meet the eligibility requirements of those programs (Singleton 2010) . Hence, we can neither assume that the difference in earnings one wave prior to the first report of work-limitation onset is fully due to onset, nor that it is entirely due to other factors.
What is clear, however, is that the mean difference in earnings increased during the onset wave and was substantially higher in the waves following onset, peaking at $16,023 in the first post-onset wave, or 50% of the comparison group mean during that period (Table 3) . It seems reasonable to interpret this figure as an estimate of the maximum impact of onset on mean earnings two waves after onset, and to interpret $11,645-the difference between this figure and the corresponding figure from the last pre-onset wave ($4,378)-as an estimate of the minimum impact. While the difference was smaller in the second wave following onset, it still was approximately as large as during the onset wave.
In the remainder of this section, we focus on reporting differences in estimates within waves, without making adjustments of any sort for significant differences that often arise in the first wave prior to onset. When preonset differences are statistically significant, they are much smaller than differences during the onset and later waves. Hence, they suggest that impacts of work-limitation onset in later waves might be somewhat smaller, yet still substantial, than the differences reported for those waves might indicate. Some of the negative differences in mean earnings during and after work-limitation onset were offset by small positive differences in private and public benefits (Table 3 ). The pattern varied by wave since onset. In the onset wave, Social Security income and UI/WC income were both significantly higher for the work-limitation group, by $469 and $780, respectively. While UI/WC remained significantly higher (by $480) in the wave following onset, it was not significantly different two waves after onset, suggesting the expiration of short-term benefits. In the first wave after onset, Social Security income was $2,097 higher, with SSDI and SSI higher by $1,200 (result not shown), suggesting that some individuals applied for and started receiving disability benefits. SSR income also was higher (by $897; not shown), indicating the early claiming of retirement benefits; by two waves after onset, none of our sample had yet reached age 65.
The small gains from Social Security and UI/WC were offset by much larger negative differences in household capital income (Table 3) ; the mean for the work-limitation group was as much as $5,109 less in the wave after onset. Pension and annuity income was never significantly higher among the worklimitation group, nor was spousal earnings or Notes:
The first number in each cell is the regression-adjusted difference in means, the second number is its p-value, and the third is the difference relative to the comparison group mean during that time period. The analysis sample includes matched work-limitation and comparison samples where the onset case reported a work limitation in waves 2-5 of the HRS. Wave 0 is the first wave in which a work limitation was reported; other waves have been centered around that wave. Each difference reported is the weighted difference between the means for the work-limitation and comparison groups after controlling for the covariates used in the matching model. All relevant values have been adjusted to 2008 dollars using the CPI. ''Couple'' poverty uses information available in the RAND HRS on the age and income of the respondent and spouse only when constructing income; it ignores the presence and income of other household members. Estimate reported for the poverty figures is the relevant percentage point change in the likelihood of having income below the stated poverty threshold.
other household income. There is no evidence that spouses increased their earnings to compensate for the workers' lost earnings; the small negative (though insignificant) difference for spousal earnings suggests the opposite.
Because the positive differences in Social Security and UI/WC are quite small relative to the negative differences for earnings and household capital income, mean total household income was significantly lower for the work-limitation group (Table 3 ). In fact, the difference in mean household income in each wave following onset was approximately 23% of the comparison group mean. Although the difference in mean household income following onset was larger than the difference in the respondent's earnings, it is a smaller relative difference because mean household income for the comparison group was much higher than the group's mean earnings.
The large negative differences in mean household income imply that workers in the work-limitation group were much more likely than those in the comparison group to have household incomes below 100% of the estimated poverty threshold in all waves (Table 3) . The difference grew from three percentage points in the onset wave to five percentage points in the two waves following onset. Two waves after onset, the percentage of the work-limitation group in poverty was more than double that of the comparison group. A similar pattern exists for the likelihood of having incomes below 150% and 200% of poverty, although relative differences were smaller, because there was a larger share of the comparison group in each of these categories than in the 100% category.
Differences by duration of reported work limitation. The effect of disability onset on earnings and household income may depend critically on the severity and/or duration of the limitation experienced. While we are unable to measure severity, we have an indicator of duration, and that indicator can be considered as a proxy for severity to the extent that more severe limitations last longer. In this analysis, we divided the work-limitation sample based on whether individuals reported a work limitation only for one period, or for two or more consecutive periods. We also controlled for work limitations that were reported intermittently (two or more nonconsecutive periods), but do not present those findings. 18 Earnings differences for those reporting a work limitation for two or more consecutive periods were larger than for those reporting a limitation in only one period or intermittently (Table 4 ); in the wave following onset, the difference in mean earnings for the twoconsecutive-period group was $21,996, compared with $7,839 for the one-period only group and $17,437 for the intermittent group. In general, the pattern of the intermittent group having mean differences between the corresponding differences for the other two groups persisted for all sources of income. We focus our discussion on comparing the findings for those reporting a work limitation in two or more consecutive waves to the findings for those reporting a work limitation in only one wave.
Perhaps reflecting differences in severity of work limitation, differences in Social Security income after onset were approximately six times higher for those reporting a work limitation for two or more consecutive periods than for those just reporting it once: $3,274 in the wave after onset for the former, and $731 for the latter (Table 4 ). The UI/WC mean income difference also was higher for those in the former group, and the difference in mean household capital income was more negative. Differences in mean household income for those reporting a work limitation in two consecutive periods were always larger than the corresponding differences in mean earnings, whereas that was not always the case for those reporting a work limitation in just one period, likely reflecting differences in severity across the two groups.
Because absolute differences in mean household income were so much larger for those reporting a work limitation in two or more consecutive periods than for those reporting a limitation in just one period, so too were the differences in the percentage with low income relative to the poverty threshold (Table 4 ). One wave after onset, the difference in the percentage with incomes below 100% of the poverty threshold was seven percentage points for the former group, versus just one point for the latter. Note that the differences in the percentages with low income prior to onset are very small for those reporting a work limitation in two or more consecutive periods, suggesting a very close connection between the onset of the work limitation and the large negative differences after onset. Differences by gender, marital status, education, and attainment of age 62 (earliest age of SSR eligibility). Some groups may have been disproportionately affected by declines in earnings; we investigated the extent to which this was the case by expanding our regression model to allow for interactions between worklimitation onset and individual characteristics. Specifically, we interacted the indicator for two or more consecutive reports of work limitation with indicators for sex, baseline marital status (unmarried men, married men, unmarried women, and married women), baseline educational attainment (less than high school, high school graduate, more than high school), and attainment of the the earliest age of SSR eligibility. 19 The revised model includes indicators for one-period and intermittent work limitations, as before, but we did not interact these variables with individual characteristics because of small sample size and the relatively small income differences found previously for those in these groups.
The magnitude of the earnings differences depends substantially on sex and marital status, but variation is small relative to comparison group means (Table 5 ). For example, in the wave after onset, the absolute difference in mean earnings for married men was about 50% larger than that for married women ($25,348 versus $17,988), but this difference represents 65.4% of the comparison group mean for married men and 81.8% of the mean for married women. No clear pattern emerged where one group was uniformly worse off than its counterpart in relative terms, except that in the waves following onset, the proportional difference in earnings for married women was always larger than for other groups.
Having a spouse does not protect household income from declines in earnings; relative to the comparison group means, the earnings declines for married men and women were proportionally larger or as large 
Notes:
Analysis sample includes matched work-limitation and comparison samples where the work-limitation case reported a limitation in waves 2-5 of the HRS. Wave 0 is the first wave in which a work limitation was reported; other waves have been centered around that wave. One-period limitation cases include those who reported onset in one wave but did not in the next; intermittent cases reported a one-period limitation when first reporting a work limitation, but later reported a limitation lasting for two or more waves; two-period limitation cases include those who reported a work limitation in two or more subsequent waves after first reporting onset. Results controlled for intermittent limitation, but results for that group not shown. Each difference reported is the weighted difference between the means for the work-limitation and comparison groups after controlling for the covariates used in the matching model. All relevant values have been adjusted to 2008 dollars using the Consumer Price Index (CPI). ''Couple'' poverty uses information available in the RAND HRS on the age and income of the respondent and spouse only when constructing income; it ignores the presence and income of other household members. Estimate reported for the poverty figures is the relevant percentage point change in the likelihood of having income below the stated poverty threshold. SS5 Social Security. Notes:
The first number in each cell is the regression-adjusted difference in mean and the second number is the difference relative to the comparison group mean. Analysis sample includes matched work-limitation and comparison samples as described in the text. Onset wave (Wave 0 in earlier tables) is the first wave that a work limitation was reported; other waves have been centered around that wave. Each difference reported is the weighted difference between the means for the work-limitation and comparison groups after controlling for the covariates used in the matching model. All relevant values have been adjusted to 2008 dollars using the CPI. Results are omitted for unmarried men in the waves prior to onset because there were fewer than 20 observations with work limitations in those waves. Results are omitted for the earliest eligibility age (EEA) two waves prior to onset because no individuals had obtained the EEA by that time. ''Couple'' poverty uses information available in the RAND HRS on the age and income of the respondent and spouse only when constructing income; it ignores the presence and income of other household members. Estimate reported for the poverty figures is the relevant percentage point change in the likelihood of having income below the stated poverty threshold. SSR 5 Social Security retirement; eligibility determined based on reaching age 62, without taking into account whether one had sufficient work history to claim benefits.
as they were for their unmarried counterparts (Table 5) . However, being married may protect against the loss of household income; the proportional declines in mean household income for married men and women in the waves following onset were relatively smaller than for their unmarried counterparts. This suggests that married couples have additional ways to adjust household income, most likely through the work efforts of a spouse, than those who are unmarried. Differences in mean earnings after worklimitation onset increased with education, but varied little in relative terms across education groups ( Table 5 ). The difference in likelihood of poverty after onset was highest among those with lower education levels, reflecting the fact that their pre-onset incomes were closer to the poverty level. However, relative to the comparison group mean, the difference in the percentage in poverty was greatest for those with more than a high school education. This reflects the low prevalence of poverty for the comparison group with more than a high school education. The effect of falling into poverty, as officially measured, on a household's standard of living might be less for those with more than a high school education than for others, because such households are likely to have more assets to draw upon.
Most workers are eligible to claim SSR upon reaching age 62, the earliest age of eligibility. However, individuals with insufficient earnings histories in Social Securitycovered jobs are not eligible until they have accrued 40 quarters of work. We were unable to distinguish between those who had sufficient work history at age 62 and those who did not, but the results stratified by age strongly suggest that being eligible for SSR reduced the effect of work-limitation onset on household income and poverty ( Table 5 ). The relative difference in mean earnings varied little by age group, but relative differences in household income and the likelihood of poverty were smaller for those age 62 and older.
Sensitivity of the Findings to Justification Bias
As discussed earlier, the reporting of worklimitation onset could be subject to justifica-tion bias. The fact that we observed lower mean earnings for the work-limitation group than for the comparison group in the period prior to the report of onset is consistent with the existence of such a bias. For the sensitivity test, we limited the onset sample to those who reported a doctor's diagnosis of a new health condition as well as a work limitation, with the expectation that such reports are less likely to be subject to justification bias. We first considered all conditions in the HRS (high blood pressure, stroke, heart condition, lung condition, diabetes, arthritis, and psychiatric) and also considered a variant where we limited to a subset of conditions in which the onset seemed plausibly more acute, and therefore unanticipated (results not shown). Although mean earnings differences after onset for this limited sample were larger than for the full sample ($19,463 versus $16,023 in the wave after onset, for example), the mean difference in the wave before onset ($5,912) also was larger ($4,378) . This suggests that the source of income differences in the period before onset is something other than justification bias in the reporting of onset. It might be, for instance, that the health condition leading to the work limitation was present during the pre-onset period, and having an effect on earnings, but was not yet recognized by the respondent.
Discussion and Conclusion
Our results generally confirm findings in the existing literature that has either used different study populations or different methods to study income trajectories after onset of a work limitation. Our innovation was to use a matched comparison sample for cases that experienced onset, rather than rely on comparisons with one's own pre-onset trajectory or the full sample of those not experiencing onset. We argue that this innovation is especially important in studying older workers as they approach retirement. We hypothesized that comparison of post-onset income components to pre-onset values would systematically overstate the onset-related changes in income components. Our findings suggest that this is indeed true. Stapleton et al. (2009) used a sample of workers from the HRS who were quite similar to those in our sample and who reported limitations in consecutive waves; they found that earnings two years after onset were more than $19,000 lower than two years before. 20 We found that mean earnings two years after onset were less than $13,000 lower for the work-limitation group (reporting limitations in consecutive waves) than for the matched comparison group (Table 4 , bottom panel). Further, whereas Stapleton et al. found that household income from other sources increased concurrently by about $8,000, we found that income from other sources for the work-limitation group was about $4,000 lower than for the comparison group. We had expected our estimate to be lower than theirs, but had not anticipated that it would be negative. As a result, their estimate of the reduction in mean total income of about $12,000 is smaller than the $16,000 difference in total income that we report.
Our estimated income differences might not be fully explained by the effects of worklimitation onset, even apart from sampling error. Income differences that emerge two years prior to the first report of a work limitation suggest that other factors not controlled for in our matching process might explain some of the differences later on. These early differences might reflect delays among respondents in recognizing or reporting work limitations or reductions in earnings to claim Social Security disability benefits; however, they also might reflect unobserved differences between the two groups, or ''induced reporting'' of work limitation (that is, as a response to job loss or earnings decline). The close association between the timing of onset and the rapid growth of mean differences in key income variables seems more consistent with the hypothesis that work-limitation onset causes much of the post-onset income differences than with other plausible explanations.
Another important qualification to the results is that the estimates do not consider the effects of worker mortality on household income; respondents who die during the observation period are included in the sample only for the period before they die. Earnings differences would obviously be larger if we counted all those who died as having a work limitation and assumed their earnings were zero in all years after the year in which they died. Differences in other components of household income would also change, but would be more difficult to interpret.
Regardless of the method used, estimates of the differences in income following onset likely understate differences in the economic status of those with and without work limitations for at least two reasons. First, those with work limitations are likely to have extra disability-related expenses for such things as health care, support services, home modifications, transportation, and so on. 21 Second, those with work limitations are likely to have experienced declines in their household productivity; it might, for instance, take them longer to perform many daily activities inside and outside the household, if they can do so at all. These two factors could explain why spousal earnings do not increase to compensate for the earnings loss of the individual. They also likely explain why, holding household income constant, working-age adults with disabilities are much more likely to experience various types of material hardship (for example, going hungry and foregoing medical care) than others (She and Livermore 2007) .
The consequences of work limitations for older workers are of considerable policy interest, for many reasons. Our findings indicate that the onset of a work limitation reduces older workers' contributions to the economy's output, increases their reliance on public support, reduces their household income, and results in a substantial share entering poverty. The number of workers who experience onset in their 50s is large. Based on calculations using the HRS, we estimate that more than 350,000 workers without work limitations at age 51 in 1992 experienced a work limitation by the time they reached the earliest eligibility age (EEA), including at least 200,000 who experienced a work limitation lasting at least two years or ending in death. These estimates represent, respectively, 14.2% and 8.1% of the population age 51 in 1992. In 2008, the number of people age 51 was 80% higher than in 1992; these people were born in 1957, at the height of the post-war baby boom. 22 If their rate of work-limitation onset is the same as the 1992 cohort, some 630,000 will experience a limitation in at least one year by age 61, including 360,000 who will experience a limitation that lasts at least two years or ends in death.
Fiscal pressures, along with increased longevity and improvements in health status among those ages 60 to 70, have sparked considerable interest in policies that would encourage later retirement, such as raising the earliest eligibility age and/or accelerating increases in the full retirement age for SSR. For example, in November 2010, the cochairs of the National Commission on Fiscal Responsibility and Reform, which was creat-ed by President Obama, called for gradually raising the full retirement age to 69 and the earliest eligibility age to 64. 23 Our analysis demonstrates that many workers who are healthy at age 52 experience a health-related work limitation as they approach age 62, however. Policy reforms that encourage later retirement, including those mentioned, would likely exacerbate the economic plight of such workers. 24 Better understanding of the dynamics of a work-limitation onset and the income changes for workers age 51 and older is critical to grasping the implications of proposed reforms on households where one or more workers experience the onset of a work-limiting condition.
Notes
The opinions, conclusions, and errors in this paper are the sole responsibility of the authors and do not represent the official views of the U.S. Department of Education, Social Security Administration, or any federal agency.
1 Throughout this document we use ''work limitations'' to refer to self-reported limitations in the extent to which an individual can work and which are related to a physical or mental condition. It is more common to use ''disability'' in this context, but interpretations of the term disability vary widely, and often encompass functional and activity limitations other than work limitations. 2 As in any propensity score application, we are only able to match on the basis of observable characteristics, and therefore are not able to capture factors that might affect income trajectories independent of work-limitation onset, such as skill or motivation. 3 Those age 62 with insufficient earnings histories to qualify for Social Security cannot obtain retirement benefits. 4 We used HRS data processed and cleaned by the RAND Center for the Study on Aging (Version I). Detailed descriptions of the income categories mentioned in this study are contained in the data's documentation. 5 We addressed this possibility by conducting a specification check that includes only those who experienced a new diagnosis of a chronic health condition along with the onset of a work limitation; it seems less likely that the reporting of such a diagnosis would be sensitive to a change in income. 6 A change in reporting of work limitations in the 2004 (seventh) wave caused us to only consider limitations reported in the earlier waves of the survey because it was not possible to identify whether those reporting a work limitation in wave 6 continued to be limited in wave 7 and onward (and therefore not possible to consider duration of the work limitation, which we do later in the paper). 7 Measures not at the household level are collected for both the survey respondent and his or her spouse, if applicable. We included measures of spousal earnings and a composite measure of other spousal income, the sum of the remaining individual income sources described previously for the spouse. 8 ''Social Security'' (SS) income is calculated as the sum of SSDI, SSI and SSR; technically, SSI is not part of Social Security, but respondents often confuse SSI with Social Security, prompting us to aggregate. 9 The HRS data from RAND do not contain enough information about characteristics of household members other than the respondent and spouse to construct an accurate poverty measure taking into account total household income and the ages of all household members. For the matching model, we relied on a measure that compared total reported household income to weighted average thresholds by household size (across all household sizes and without regard to the age of householders) published by the U. S. Census Bureau. For results estimating the impact of work limitation on the likelihood of falling into poverty, we used a ''couple'' measure of poverty that accounted for the income of only the HRS respondent and spouse (where applicable), took into account the age of each, and ignored the presence of other household members.
10 This is common practice in propensity score matching and means that work-limitation cases whose predicted probability from the matching model exceeded the highest probability among the comparison cases were not matched. 11 While the baseline HRS sample is typically described as ages 51-61, the sample consists of individuals born in the period 1931-1941. Given the timing of the initial interview, this results in a few individuals who were age 50 and a few who were age 62. 12 This was done by using one's birth year to determine the wave that would have been the first HRS wave in which the respondent was age 65 or older. Because interview timing relative to birth date varied, depending on when in the interview cycle a person was interviewed, this is a slight simplification but should be a valid approximation on average. 13 The 195 unmatched cases were dropped from the sample. An analysis of the unmatched worklimitation cases showed that their matches were outside the range of common support and appeared significantly different on most observable characteristics from those ultimately matched. 14 We included the complete set of variables used in our matching models in models to generate mean income changes. However, the results without controls were remarkably similar, indicating that because of the similarity of our matched samples, remaining differences in covariates explained little of the mean differences in income. 15 The proportion of African Americans in the unweighted comparison sample is essentially the same as in the unweighted work-limitation sample. The difference in the weighted sample arises only when applying the work-limitation sample weights to both groups, because: a) African Americans were oversampled, and b) the samples were not exactly matched on race. When the weights for the work-limitation group are applied to the comparison sample, the percentage of African Americans in the weighted comparison group is substantially higher than it would be if the HRS sample weights for the comparison group cases themselves were applied. We could have avoided this problem by exactly matching on race, but we did not regard race as a critical determinant of the effect of work limitation, after controlling for other factors included in the match, and we did not want to reduce the quality of our matches on other characteristics by imposing such a restriction. 16 Our regression models are limited to the sample of work-limitation cases (and their matched comparison cases) where first reported onset occurred in waves 2-5. Because of an error in survey skip logic in wave 7 of the HRS, it was not possible to determine whether a limitation first reported in wave 6 lasted for one or more waves. To present consistent results throughout this section, we excluded cases where onset occurred in wave 6. The overall results with wave 6 onset cases included were not substantively different than those presented. 17 While we report results from two periods prior to onset, we caution that the sample size in this wave is significantly smaller than in later waves, making the point estimates much less precise. The reduced sample size occurred because we only were able to measure income components two periods prior to onset for those whose onset occurred in wave 4 or later. 18 In cases where we stratify by duration of work limitation (in this section and the following), we limited the sample to work-limitation cases and their matched comparison cases where onset occurred in waves 2-5 because of an error in survey skip logic that made it impossible to categorize those cases first reporting onset in wave 6 based on duration. 19 We did not interact these characteristics with the indicators for one-period limitations and intermittent limitations because of small sample sizes (especially for the intermittent group) coupled with the fact that the magnitude of the effect for these groups was smaller than for the two-period group, especially for the intermittent group. We used a simple definition of attainment of the SSR EEA, simply by determining whether an individual had reached age 62 in the particular wave. Some of the individuals whom we qualified as being eligible for the EEA might not have accrued enough credits to claim SSR at that point; we did not have access to the Social Security administrative records and therefore were unable to calculate actual eligibility based on earnings history. 20 Stapleton et al.(2009 , Tables 1 and 2) report separate estimates for single and married workers, but the estimates referred to in this paragraph vary little by marital status. 21 Stapleton, Protik, and Stone (2008) 
